Antagonism of fentanyl-induced respiratory depression with nalmefene.
We determined the ability of a new opioid antagonist, naimefene, to prevent fentanyl-induced respiratory depression in 8 healthy male volunteers. Ventilation and pulmonary function were measured with the respiratory inductive plethysmograph (RIP), which is non-invasive and requires no connection to the airway. Each volunteer was tested two times on different days. During the first session, each volunteer was monitored for one hour of baseline measurement followed by 4 hourly injections of fentanyl (1 microgram/kg) administered in an open-label manner. In the second session, the subjects were monitored for one hour after 1 mg of intravenous nalmefene was administered. Intravenous fentanyl or identical placebo were then given in a double-blind manner as in the first session. Progressive and profound respiratory depression occurred with fentanyl administration alone. In the absence of nalmefene, fentanyl converted normal breathing pattern to an irregular breathing pattern. When the subjects were treated with nalmefene prior to fentanyl administration, all of these changes were almost completely prevented. Pulmonary variables which reflected this difference between the fentanyl-alone group and the nalmefene-pretreated groups included frequency (p less than 0.001), tidal volume (p less than 0.001), percent rib cage contribution to tidal volume (p less than 0.001) and expiratory time (p less than 0.001). This study showed that nalmefene is an effective long-acting opioid antagonist, and that RIP accurately measures changes in respiration caused by opioid administration.